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Table 1. Composition of nutrition solution for three nitrogen form treatment

Chemical composition Nitrogen form

(mM) Ammonium Urea Nitrate
KNO; 5
MgSO,7H,0 2 2 2
KH,PO, 1 1
Ca(NO;),"4H,0 7 5
NH,H,PO, 1
CaCl,-2H,0 5 5
K,SO, 1 2.5
Co(NH,), 7.5
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Fig. 1. Effect of urea concentratlon on plant shoot fresh weight and nitrate content of rape and

Chingensai.
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Fig. 2. Effect of urea concentration on plant growth performance of rape and Chingensai.
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Table 2. Plant height, shoot fresh weight, root fresh weight, root length and chlorophyll meter SPAD-520
reading of rape and Chingensai cultured with different nitrogen form

. Plant height Shoot fresh Root fresh Root length SPAD-520
Nitrogen form . . .
(cm) weight (g) weight (g) (cm) reading
Rape
CK 22.7b! 102 b 0.38b 6.7a 339a
Ammonium 263 a 11.0 ab 0420 6.2a 353a
Urea 274 a 159a 0.45b 7.0 a 335a
Nitrate 27.7a 14.0 ab 0.72 a 7.7 a 33.0a
Significance * ns * ns ns
Chingensai
CK 22.1b 14.0b 0.50b 8.8a 248 a
Ammonium 2290 26.6 ab 0.78b 7.1a 229a
Urea 28.6a 31.1a 0.63b 7.5a 249a
Nitrate 254 a 309 a 1.42 a 89a 244 a
Significance ok 2 ns HAE ns ns

'Mean separation within columns by Fisher’s LSD test at P<0.05.
2 s, *, ** #%k Means non-significant and significant at P <0.05, 0.01 and 0.001, respectively.
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Table 3. Effect of different nitrogen fertlhzers on the EC and pH value in the cultural media and nitrate
content in rape and Chingensai plant

. Nitrate content EC value
Nitrogen form 4 pH value
(ng - gfw) (uS?)
Rape
CK 10403 ¢! 5237 ¢ 6.07 a
Ammonium 4090.0 b 1602.7 a 473 b
Urea 4150.7b 1638.7 a 490Db
Nitrate 4935 .7a 1116.7b 6.41 a
Significance ok ok ok
Chingensai
CK 12350 ¢ 752.7 ¢ 6.04 a
Ammonium 2690.3 b 27573 a 436b
Urea 2780.3 b 1997.3 ab 5.13 ab
Nitrate 3830.7 a 15393 b 6.64 a
sk 2 feokk *ok ok

Significance

"Mean separation within columns by Fisher’s LSD test at P = 0.05.
2 #%* Means non-significant and significant at P<0.001.
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Fig. 3. Plant appearances of rape and Chingensai cultured with different nitrogen fertilizer form.
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Table 4. Effect of molybdenum foliar application on plant height, shoot fresh weight, root fresh weight,
root length and chlorophyll meter SPAD-520 reading of rape and Chingensai

. Plant height Plant fresh Root fresh Root length SPAD-502
Nitrogen form . . .
(cm) weight (g) weight (g) (cm) reading
Rape
CK 379b! 153D 045c 83a 302 ¢
0.00 41.5 ab 227 a I.11a 9.1a 38.3 ab
0.15 42.4 ab 225a 0.57b 90a 36.3 ab
0.30 438 a 22.8a 0.67b 7.6 a 36.0 ab
0.45 39.9 ab 21.4 ab 0.68 b 73a 38.2 ab
0.60 41.8 ab 23.6a 0.62b 93a 40.0 a
1.00 41.3 ab 269 a 0.60 b 84a 37.5ab
Significance ns * * ns *
Chingensai
CK 20.0b 26.7b 0.39b 103 a 25.8b
0.00 23.0 ab 30.3 ab 0.64 a 103 a 37.6a
0.15 26.2 a 324a 0.45 ab 9.1a 34.1 ab
0.30 23.2 ab 328a 0.53 ab 113 a 34.9 ab
0.45 23.1 Ab 30.6 ab 0.46 ab 11.5a 409 a
0.60 24.0 ab 30.3 ab 0.50 ab 11.1a 34.2 ab
1.00 24.1 Ab 30.9 ab 0.48 ab 10.0a 32.5ab
Significance ns 2 ns ns ns ns

' Mean separation within columns by Fisher’s LSD test at P <0.05.
s, *, *k %%k Means non-significant and significant at P <0.05, 0.01 and 0.001, respectively.
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Table 5. Effect of molybdenum (Mo) foliar application on mtrate content and nitrate reductase activity of
oil rape and Chingensai

. Nitrate content NR activity Nitrate content NR activity

Mo concentration 1 N T B |
1 (ng-g FW) (ugNO, -h -gFW)  (ug-gfw) (ugNO, -h” - g FW)
(mg - L) ; ;
Rape Chingensai

CK 1166.7d " 12.87 ¢ 2866.7d 12.89 ¢
0.00 6666.7 a 14.61 ¢ 5633.3 ab 12.56 ¢
0.15 4700.0 b 18.46 b 4400.0 be 16.14 b
0.30 47333 b 2045b 4000.0 cd 19.70 a
0.45 3100.0 ¢ 22.60 ab 3866.7 cd 18.78 a
0.60 26733 ¢ 22.89a 4500.0 be 18.52 ab
1.00 4900.0 b 14.42 ¢ 6633.3a 12.69 ¢
Significance sk 2 skskk kk ksksk

'Mean separation within columns by Fisher’s LSD test at P<0.05.
2 %% %% Means non-significant and significant at P<0.01 and 0.001, respectively.
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Effect of Nitrogen Fertilizer and Molybdenum on
Nitrate Accumulation on Rape and Chingensai®

Wei-Ling Chen’, Shu-Wei Zhou®, Ping-Ying Li’, Yu-Jun Ciou’ and Ya-Wen Chang’

ABSTRACT

Recently, the accumulation of nitrate content in vegetable has been taken seriously.
Therefore, the main topic of this study was to investigate the effect of nitrogen
concentration, form and Mo application on nitrate accumulation by using rape and
chingensai as experimental materials. Using urea as a nitrogen source, the nitrate content
was raised within the incensement of urea concentration. The relationships between
concentration and nitrate content of rape and chingensai were quadratic positive
relationships, which R® were 0.96 and 0.98, respectively. In different nitrogen form
application, plant treated with NOs;-N had the highest nitrate content and followed by
urea and NH,'-N. Besides, foliar molybdenum application could increase the ability of
nitrate reductase and decline the accumulation content of nitrate. The better nitrate
reduction efficiency were got when applied with 0.45 and 0.60 mg - L' H,M0oO,-H,O in
rape and 0.30 and 0.45 mg - L' H,Mo00O4H,0 in chingensai.

Key words: nitrate-nitrogen, ammonia-nitrogen, molybdenum, nitrate reductase,
rape, chingensai
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